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BOTANY.—The history of kidney cotton. FREDERICK L. LEw- 
TON, U. S. National Museum.! 

It is often difficult to determine the botanical identity of the 
cultivated forms of an important plant like cotton, on account 
of the extensive transport of seed from one country to another 
which has taken place, the changes brought about in these 
forms while adjusting themselves to the new conditions, and 
the results of natural or artificial crossing. In the case of cotton 
the meagre and incomplete descriptions of cotton plants usually 
given in books of travel, and found even in many botanical 
works, make it extremely difficult to trace the origin and dis- 
tribution of a large number of distinct species and varieties. 
The type of cotton, however, known as kidney, chain, or stone 
cotton, in which the seeds of each cell adhere firmly together 
in the form of a kidney-shaped mass, instead of lying separated 
from one another enveloped in more or less cotton lint, has such 
a unique and constant character in its clusters of seeds that its 
identification in even very incomplete descriptions is a com- 
paratively easy matter. 

What appears to be the earliest account of this species was 
given by Jean de Lery’ in his history of a voyage made to the 
land of Brazil in 1557, which was written in French and pub- ° 
lished in 1578. Under the name of John Lerius, his history 
was translated and reprinted by Purchas* in the fourth book 
of his ‘‘Pilgrimes.’’ In this account Lerius tells of the Bom- 

1 Received October 30, 1920. 

2 LERY, JEAN DE. Histoire d’un voyage fait en la terre du Bresil, autrement dite 
Amerique, ed. 1, 208. 1578. 


3 PuRCHAS, SAMUEL. Purchas his Pilgrimes, ed. 3, 4: 1333. 1625. 
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basin cotton shrubs with seeds ‘close joined and verie much 
pressed together after the form of a man’s kidnie.’’ He says 
it was known to the barbarians by the name of ameniiou, a 
name which is still used in practically the same form by the 
Tupi tribes of Brazil. L’Obel,’ in 1576, endeavored to improve 
on the pictures of the Levant cotton published some years 
earlier by Fuchsius and by Matthiolus, by adding a figure of a 
cluster of seven seeds arranged in a kidney-shaped mass. He 
must have become familiar with the seed arrangement in Bra- 
zilian kidney cotton through material brought to Europe by 
traders or explorers, and thought that this was true of all cottons. 


The earliest accurate description and illustration of kidney 
cotton seems to be that given in 1675 by Giacomo Zanoni,*® 
who calls it ‘“‘Bambagia arborea di Pernambuco.” His figure 
is reproduced on the opposite page. This cotton, undoubtedly 
a native of Brazil and Guiana originally, was soon spread over 
the tropical regions of the world bythe aerly Portuguese navigators, 
and became thoroughly established in Africa, India, Siam, the 
Philippines, and many other countries. Sir Hans Sloane tells 
in 1696 of kidney cotton having been brought to Jamaica from 
Brazil by James Lancaster after the defeat of Pernambuco in 
1594. 

Julius Philip Benjamin von Rohr carried on in the island 
of St. Croix, between 1786 and 1790, a most extensive series 
of cotton experiments, an account of which he published in 
1791 and 1793 under the title ‘““Anmerkungen iiber den Cattun- 
bau zum nuzen der Daenischen Westindeschen Colonien.”’ 
He grew and examined as many kinds of cotton as he could 
obtain by travel in the West Indies and South America, and 
‘by the help of friends in other parts of the world. He made 
notes on the character and behavior of these cottons, recorded 
their yields, and carried out extensive breeding experiments 
and fertilizer tests. Rohr describes under the names Guiana 
cotton, Brazil cotton, and Porto Rico cotton, three types in 


*L’Oser, Matrutas DE. Plant. seu Stirp. Hist., 370. 1576. 
5 ZANONI, Gracomo. Istoria Botanica, 40-44. Pl. 16. 1675. 
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Fig. 1.—The earliest illustration of a plant of kidney cotton. From Giacomo Zanoni, 
Istoria Botanica, pl. 16. 1675. 
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which the seeds adhere together. The following are descrip- 
tions, condensed from Rohr, of three types of cotton which 
have their seeds adhering together in clusters :° 


“Guiana cotton, the seed very black and rough like fine chagrin, 
those of each lock adhere together in the form of a long, narrow pyra- 
mid. The kind most prized in Europe on account of its whiteness, 
strength and length. Known in Europe as Cayenne, Surinam, Deme- 
rara, Berbice and Essequibo. Planted all over Guiana. This is the 
kind seen and described by all writers and travelers in this region. 
It does not do so well in the West Indies. Yields two harvests yearly. 
In Martinique called coton 4 pierre, in Jamaica, kidney cotton, also 
link cotton. Grows 10 to 12 feet wide if the’ ground is good. Nine 
to eleven seeds in each lock. 

“Brazil cotton, the seed black and rough like those of Guiana cotton. 
The seed of each lock adhere together in the form of a short, broad 
pyramid. Only found in Brazil, imported into St. Croix by Dr. Peter 
Duncan. Seven and not over nine seeds in each lock. I have often 
found the seeds of the Guiana cotton in commerce, but never those 
of the Brazilian. After growing the Brazilian cotton in St. Croix, 
I saw no evidence of its changing into the Guiana kind. 

‘Porto Rico cotton, the seed in each lock adhere together in the form 
of a long, narrow pyramid, and are entirely covered with ‘filz.’ I have 
known this kind for a long time. Very much like the Guiana cotton 


in growth, size, shape of the tree and all its parts. It only bears with 
me once a year. For the planter the only distinguishing character is 
the entirely fuzzy seed. The wool is as hard to take off as that of the 


Guiana cotton.” 


The eccentric American botanist C. S. Rafinesque, in his 
“Sylva Telluriana,’’ published in 1838, proposed Latin binomial 
names for the cottons described by Rohr.’ For. the Guiana 
and Brazil cottons he proposed the name Gossypium guyanense 
and distinguished them as varieties verum and _ braztliensis. 
For Rohr’s Porto Rico cotton he proposed Gossypium rohrianum. 

F. R. de Tussac, a French colonist who settled in the Island 
of Santo Domingo, and eventually lost his fortune there, pub- 
ished in 1808 to 1827 his “ Flore des Antilles.” In this work, 
devoted mainly to the botany and agriculture of the islands 
of Santo Domingo (Hayti), Martinique and Guadeloupe, the 

® Rour, Jutrus Pumip BENJAMIN VON. Anmerkungen tiber den Cattunbau 
sum nusen der Daenischen Westindischen Colonien. 1: 38-39, 45, 72-80, 120-121. 


1791. 
7 RAFINESQUE, C.S. Sylva Telluriana 16,19. 1838. 
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author describes one indigenous and four introduced species 
of cotton. 


Fig. 2.—Seed clusters 
of two varieties of 
kidney cotton which 
were distinguished 
by Rohr (1791) and 
named by Raf- 
inesque (1838). 

a. The Guiana variety: 
Gossypium guyanense 
verum Raf. 

b. The Brazilian var- 
iety: G. guyanense 
brasiliense Raf. 

Original drawing from 
photograph of seeds 
planted in Arizona, 


1908. 


being chosen because of the ‘“‘much pointed’”’ capsules.'® 


Of one of the latter he speaks as follows: 


“The culture of another species, which differs 
but little from the preceding, has been adopted 
by some colonists, it is called the Stone cotton, 
Cotonmer pierre (Gossypium lapideum Tussac), 
or cotton of Cayenne. In this species the seeds 
are strongly united together and form a little 
block which is easily separated from the wool. 
This is composed of very long and very strong 
filaments, and on this account it gains in weight 
what it loses in fineness.’’* 

From the settlements of the Portuguese 
in India, and the activities of the East India 
Company in bringing seed from South 
America for planting on the coast of Coro- 
mandel and in Bengal before 1780, kidney 
cotton became thoroughly established in 
India, as shown by specimens in European 
herbaria collected by Dr. Hove as early as 
1787. It thus attracted the attention of W. 
Roxburgh, who, in his “Hortus Bengalensis”’ 
of 1814, catalogs a species of Gossypium as 
G. acuminatum, but gives no description.® In 
Roxburgh’s ‘‘Flora Indica,’’ however, which 
appeared in 1832, he gives enough description 
to show that he intends this name for kidney 
cotton, the specific name ‘“‘acuminatum” 
Rox- 


burgh believed this cotton to be uncultivated and a native of 
northwestern India. 

John Vaupell, an Englishman who traveled throughout Guzerat 
in western India in 1838, published’! two years later an account 
of the cottons of that region, and mentions having found several 

8 Tussac, F.R. pe. Flore des Antilles 2: 67. 

® RoxpurcH, W. Hortus Bengalensis 51. 

10 RoxpurGH, W. Flora Indica 3: 186. 


11 VAUPELL, JOHN. Cottons of Guzerat, 
1840. 


1818. 
1814. 
1832. 

Trans. 


Agric. Hort. Soc. Bombay. 
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unusual cotton plants growing in a temple yard at Sidhpoor. 
He planted seeds of these near Bombay, and obtained plants 
which he described as a new species under the name Gossypium 
imbricatum, from the imbricate arrangement of the seeds. In 
the meantime, however, John Graham, the superintendent of 
the botanical gardens of the Agri-Horticultural Society of 
Western India, in Bombay, published “‘A Catalogue of the 
Plants Growing in Bombay and its Vicinity,” in which he de- 
scribed’? under the name Gossypium vaupellii the cotton brought 
from Sidhpoor in Guzerat by Vaupell. 

Two or three years before the names proposed by Graham 
and by Vaupell for this type of cotton were published, there 
appeared the ‘‘Flora of Jamaica’ by James Macfadyen, founded 
largely on the work of Sir Hans Sloane. Under the name Gossyp- 
tum brasiliense, Macfadyen gives a much better description 
of the kidney cotton than those appearing in earlier works, 
and says that ‘‘In the time of Sloane as well as in that of Edwards 
it was known by the name of Brazilian cotton.’’'* 

Since 1814 the following names have been published as applying 
solely to kidney cotton: 

Gossypium lapideum Tussac, F1. Antill. 2:67. 1818. 
Gossypium acuminatum Roxb. Hort. Beng. 51, nomen nudum. 1814; 
Fl. Ind. 3: 186. 1832. 

Gossypium arboreum Vell. Fl. Flum. 7: pl. 49. 1827. Not L. 1753. 

Gossypium brasiliense MacFad., Fl. Jam. 1: 72.. 1837. 

Gossypium perenne Blanco, FI. Filip., ed. 1, 537. 1837. 

Gossypium guyanense Raf. Sylva Tell. 16. 1838. 

Gossypium vaupellii Graham, Cat. Plants Bombay and Vicinity, 


15. 1839. 
Gossypium imbricatum Vaupell, Trans. Agric. Hort. Soc. Bombay. 


1840. 
Gossypium conglomeratum Wiesner, Die Rohstoffe des Pflanzf., ed. 


2, 2: 236. 1903. 

Of these, Tussac’s name, although antedated by that of 
Roxburgh, is the first name which was associated with a de- 
scription sufficiently clear to identify the species intended. 
1 GRAHAM, JOHN. A Catalogue of the Plants Growing in Bombay and Its Vicin- 


ily 15. 1839 
18 MACFADYEN, JAMES. Flora of Jamaicat:72. 1837. 
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Until such time as the Guiana and Brazilian forms shall be 
considered as constituting two distinct species, the scientific 
name of kidney cotton should be Gossypium lapideum Tussac. 


PETROGRAPHY.—Platinum in meteoric irons: a correction. 
Through a misreading of Dr. Mingaye’s notes it was stated 
in the issue of this JoURNAL for June 4 last,' with reference 
to the Yenberrie iron: “This is the first reported case of platinum 
in an Australian meteorite.’’ As a matter of fact platinum 
has become one of the well-recognized constituents of meteorites 
and has been detected by Dr. Mingaye himself in those of Bar- 
rata, Cowra, Delgate, Gilgoin, Molong, and Mount Dyrring. 
Gro. P. MERRILL. 


1 This JOURNAL, 10: 315. 1920. Note ato Table I. 





ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably 
prepared and signed by themselves, are forwarded promptly to the editors. 
The abstracts should conform in length and general style to those appearing in 
this issue. 


GEOLOGY.—The Mule Creek oil field, Wyoming. E. T. Hancock. 
U. S. Geol. Survey Bull. 716-C. Pp. 19 (35-53), pl. 1, fig. 1. 
1920. 

The bulletin discusses an area containing two well-developed anti- 
clines about 30 miles S. S. E. of the Black Hills, near the east edge of 
Wyoming in Niobrara County. Upper Cretaceous beds from the 
top of the Niobrara formation down into the Mowry shale are exposed, 
a stratigraphic thickness of about 1600 feet. The subsurface section, 
compiled from records of drill holes in this and adjacent areas, includes 
about 2700 feet of beds and extends 398 feet into the top of the Missis- 
sippian. Structure is represented by contours at 100-foot intervals. 
The two anticlines described lie along the general trend of the Hartville 
uplift, which connects the Front Range with the Black Hills, and strike 
nearly due north. The length of one anticline is about 4 miles, of 
the other more than 7 miles; the widths range from 2 to 5 miles or 
more. ‘The dips average from 5° to 15°, reaching a maximum of 26°. 
No faults are noted. Active production in the field began early in 
1919. ‘The producing wells average 125 to 150 barrels and the total 
production of the field early in 1920 exceeded 1000 barrels a day, of a 
paraffin oil of low specific gravity. Tests on one of the anticlines had 
been unsuccessful when the report was prepared. The writer lays 
much stress as a possible oil horizon on what he calls the Newcastle 
sandstone, about 175 feet above the Lakota sandstone and 50 feet 
below the Mowry shale. In the discovery well he believes the pro- 
iductive sand is in the Lakota sandstone about 435 feet below the 
Newcastle sandstone. Testing for possible deeper sands had been 
carried into the ‘Red beds’’ (Spearfish formation, Triassic?) with the 
ntention of going still deeper. M. I. GoLpMAN. 
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SCIENTIFIC NOTES AND NEWS 


The American Ornithologists’ Union met in Washington on Novem- 
ber 9-II. 


The seventh revised edition of the Smithsonian Physical Tables, 
after considerable delay due to printing difficulties, appeared in October. 
It contains about 100 more pages and 170 more tables than the sixth 
revision. 


An Advisory Board on the subject of highway research, under the 
chairmanship of Dean Marston of Iowa State College, has been organ- 
ized by the Engineering Division of the National Research Council. 
Money will be provided for a salaried technical director of the Board 
who will give his whole time to the work. The U. S. Bureau of Public 
Roads will codperate in this work. 


A cryogenic laboratory for the study of liquefied gases, including 
hydrogen and helium, is being installed at the Bureau of Mines. The 
laboratory will be under the direction of Dr. R. B. Moore. 


Contracts were let in November for the construction of five rein- 
forced concrete buildings for the new Naval experimental and research 
laboratory to be established at Belleview, D. C., on the east bank 
of the Potomac River, south of Washington. The laboratories are 
to cost about $650,000. The funds are provided from a war appro- 
priation authorized by Congress on the recommendation of the Naval 
Consulting Board. 


An illustrated lecture on The stereographic method as applied to 
photographic mapping and the apparatus used in connection therewith 
was given in the auditorium of the Interior Department on Saturday, 
November 13, by Mr. N. SAnpor, of Jena, Germany, a representative 
of the International Stereographic Central, under the auspices of the 
Topographic Branch of the U. S. Geological Survey. 


Mr. H. D. Foster has been appointed research associate at the 
Bureau of Standards by the Hollow Building Tile Association. 


Dr. RautpH E. HA, formerly of the Geophysical Laboratory of 
the Carnegie Institution of Washington, has resigned from the Fire- 
stone Rubber Company, of Akron, Ohio, to accept a position with 
the Koppers Company, manufacturers of by-product coke ovens, at 
Pittsburgh, Pennsylvania. 


Mr. EvtmMeR D. MERRILL, Director of the Philippine Bureau of 
Science, spent two weeks in Washington during November. 


Mr. Harry S. MULLIKEN, a consulting and metallurgical mining 
engineer of New York City, has been appointed technical assistant 
to the Director of the Bureau of Mines. 
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Dr. Hipgevyo Nocucui of the Rockefeller Institute for Medical Re- 
search, New York City, gave a lecture at the National Museum at 
4 p. m., Wednesday, November 17, on Recent studies of yellow fever. 
The lecture was given under the auspices of the Army Medical School. 


Messrs. CHARLES RESSER and R. S. BassLER of the National Mu- 
seum have prepared an exhibit of fossil plants, arranged biologically, 
in the paleobotanical hall of the Natural History Building. This is 
the first systematic exhibition of its kind in the Museum. 


Mr. Bert RusseE.., formerly of the Patent Office, left the service 
of Prindle, Wright and Small of New York City on December 1, to 
accept a position with R. F. Stewarp, chemist and patent attorney, 
of Washington. ; 

Messrs. P. S. SmitH of the U. S. Geological Survey, and E. A. HoL- 
BROOK and O. P. Hoop of the Bureau of Mines, have been appointed 
by the Secretary of the Interior to serve on the American Engineering 
Standards Committee, of which the Department has become a member. 


Mr. NELSON R. Woop, for over thirty-two years a taxidermist in 
the National Museum, died on November 8, 1920. 
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tngineering. {Aircraft engines, cooling 
radiators for. S.R.Parsons. 478. 

*Conservation through engineering. 
FRANKLIN K. LANE. 273. 

*Electrical measurements, the accu- 
racy of commercial. H.B. Brooks. 
300. 

tGas-engine cylinders, velocity of 
flame propagation in. D. Mac- 
KENZIE. 477. 

‘ntomology. tAmerican tropics, collect- 
ingin. Wii.1amM Scuaus. 445. 
*Ants of Borneo. W. M. WHEELER. 

110. 

*Ants of British Solomon Islands. 
W. M. Mann. 298. 

*Ants of Cocos Island. W. M. 
WHEELER. 22. 

*Ants of Galapagos Islands. W. M. 
WHEELER. 23. 

*Asaphidion (Coleoptera-Carabidae) 
two new species of, from North 
America. H.F.WickHam. 110. 

tBlack grain-stem sawfly of Europe 
in the United States. A. B. GAHAN. 
277. 

tBreeding and rearing insects, sym- 
posium on laboratory methods of. 
J. A. Hystop, F. C. CRaicHeEap, 
E. R. SetKrecG, R. A. CUSHMAN, 
S. A. Ronwer, A. L. QUAINTANCE. 
528. 

Butterflies, two new species from 
Tropical America. WILLIAM 
Scnaus. 434. 

tCarabidae from Alaska, two new. 
H. F. WickHam. 279. 


SUBJECT 


INDEX 


Ceropales Latreille (Hymenoptera), 
the generic name. S. A. ROHWER. 
171. 

fCicada, biological and anatomical 
notes on. R. E. SNopGrass. 447. 


TCicada, periodical R. A. . Sr. 
GEORGE. 447. 

tCoccidae, brief resume of the family. 
E. R. Sasscer. 446. 

*Corn-borer, European (Pyrausta nu- 
bilis) and its nearest American 
allies, note on. Cart HEINRICH. 
298. 

?tDendrocinus in semitropical Florida. 
E. A. Scowartz. 278. 

tEntomologists, on. L. O. Howarp. 
280. 

Harris collection of sawflies and the 
species described by Harris. S. A. 
ROHWER. 508. 

tHymenopterous parasites, laboratory 
methods of breeding and rearing. 
R. A. CusHman. 529. 

tInsectaries. S.A. RoHwER. 529. 

tLead cable borer. Tuomas E. Sny- 
DER. 580. 

TtLepidoptera, fruit-infesting, labora- 
tory methods of breeding and 
rearing. E. R. SELKREGG. 529. 

TLice in clothing, experiments with 
steam disinfection in destroying. 
R. H. Hutcutnson. - 278. 

*Opius (Hymenoptera-Braconidae) 
description of mew species of. A. 
B. Gawan. 110. 

tOrthoptera, the olfactory sense in. 
N. E. McInpoo. 527. 

tPanama, notes on insect fauna of. 
Harry F. Drerz. 279. 

Phyllotreta, new species of. F. H. 
CHITTENDEN. 389. 

*Ptinidae, description of new North 
American, with notes on Japanese 
species. W. S. Fisner. 110. 

*Pyrausta nubilis (European corn- 
borer) and its nearest American 
allies. Cart HEINRICH. 298. 
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Sawflies, Harris collection of, and the 
species described by Harris. S. A. 
ROHWER. 508. 

tSawfly, black grain-stem, of Europe, 
in the United states. A. B. GAHAN. 
277. 

Sphenophorus (Coieoptera), descrip- 
tion of new species of, from Florida. 
F. H. CHITTENDEN. 313. 

+Subterranean insects, laboratory 
methods of breeding and rearing. 
J. A. Hystop. 528. 

tTermites or white ants, habits of. 
T. E. Snyper. 305. 

tWood-boring insects, laboratory 
methods of breeding and rearing. 
F.C. CRAIGHEAD. 528. 

tZoraptera, notes on. A. N. CAUDELL. 
279. 

Ethnology. 

American 

Lithic industries. 

47. 


*Handbook of aboriginal 
antiquities. Part I. 
W. H. Homes. 


*Antiquities of Jemez Plateau, New 


Mexico. J. A.JEANCON. 419. 
International and interclass misunder- 
standings. JoHN R. SWANTON. 
405. 
See also Anthropology. 


Geochemisiry. Aragonite from sea water, 


unusual deposit of. Rocser C. 
WELLS. 249. 

Brine from the Ligonier well in 
Pennsylvania, analysis of. C. H. 
KIDWELL. 385. 

*Oil field, the Sunset-Midway, Cali- 
fornia. Part II. Geochemical re- 
lations of the oil, gas and water. 
G. S. Rocgrs. 523. 

Sulphide mineral water, notes on 
analysis of. J.G.Farrcniip. 559. 

*Map projection in general, 

a study of. Oscar S. Apams. 470. 

*Artesian waters in vicinity 

of Black Hills, South Dakota. 

N. H. Darton. 209. 
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*Chromite of Kenai Peninsula, Alaska, 
preliminary report on. A.C. Gm. 


599 


OSS. 

*Coal-field, the Abram Creek-Stony 
River, West Virginia. Grorce H. 
ASHLEY. 521. 

engineering. 


273. 


*Conservation through 
FRANKLIN K. LANE. 
tCoral reefs of 

ALFRED G. Mayor. 


American Samoa. 


309. 

tEarth, the nature of the interior of. 
L. H. Apams. 498. 

tEarthquakes and elastic ~propérties 
of the earth. E. D. Wi_.iaMmson. 
498. 

tGas in the Big Sand Draw anticline, 
Fremont County, Wyoming. A. J. 
CoLuieR. 520. 

*Geothermal data of the 
States. N. H. Darron. 

*Ground water in the Reese River 
Basin and adjacent parts of Hum- 
boldt River Basin, Nevada. Grr- 
ALD A. WARING. 473. 

*Ground water in the San Jacinto and 
Temecula Basins, California. Gerr- 
ALD A. WARiNG. 472. 

tLevels, changes of land and ocean. 
REGINALD A. Daty. 50. 

tLower Gila region, Arizona, geology 
of the. Crypg P. Ross. 51. 

*Manganese ore in Costa Rica and 
Panama, deposits of. J.D. SEars. 
573. 

*Manganese ore in Nevada, deposits 
of. J.T. PARDEE and E. L. Jongs 
573. 

?tManganese ore in southeastern Cali- 
fornia, desposits of. Epwarp L. 
Jones. 470. 

*Mineral supplies, our. H. D. Mc- 
CasKEyY and E. F. BURCHELL. 
326. 

*Mollusks, Tertiary, from the Lee- 
ward Islands and Cuba. C. W. 
CooxE. 46. 


United 
519. 
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*Nickel deposits in the lower Copper 
River valley, Alaska. R.M. OvEr- 
BECK. 472. 

*Oil and gas prospects of the Huntley 
field, geology and. E. T. Han- 
cock. 521. 

*Oil field, the Mule Creek, Wyoming. 
E. T. Hancock. 6598. 

*Oil field, the Sunset-Midway, Cali- 
fornia. Part II. Geochemical re- 
lations of the oil, gas, and water. 
G. S. Rocers. 523. 

*Oil field, the | Upton-Thornton, 
«Wyoming. E. T. Hancock. 522. 

*Oil in the Warm Spring and Hamil- 
ton domes near Thermopolis, Wy- 
oming. A. J. Cormier. 519. 

Oscillations, major causes of land 
andsea. E.O.U.uricn. 57. 

fOverthrust, the Heart Mountain, 
near Cody, Wyoming. D. F. Hew- 
ETT. 51. 

*Peat in the Dismal Swamp, Virginia 
and North Carolina. C. C. OsBon. 
574. 

tPhysiography, geology and, of the 
Papago country, Arizona. Kirk 
Bryan. 52. 

*Placer mining in the Tolovna Dis- 
trict, Alaska. R. M. OVERBECK. 
522. 

*Platinum group, metals of—osmium, 
platinum, palladium, iridium, rho- 
dium, ruthenium, bibliography of. 
J. L. Hows and H. C. Horvtz. 
301. 

*Porcupine Gold Placer District, 
Alaska. H.M. Eaxin. 326. 

“Surface formations and agricultural 
conditions in southern half of 
Minnesota. FRANK LEVERETT and 
F. W. Sarpgson. 471. 

Survey, geological, functions and 
ideals of a national. F. L. Ran- 
SOME. 85. 

*Tertiary calcareous algae from islands 
of St. Bartholomew, Antigua and 
Anguilla (West Indies). MARSHALL 
A. Howe. 46. 
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*Tertiary decapod crustaceans, West 
Indian. Mary J. Ratusun. 46. 

*Tertiary mollusks from the Leeward 
Islands and Cuba. C. W. Cooxg. 
46. 

tWar, application of geology te. 
ALFRED H. Brooks. 331. 

*West Indies, contribution to geology 
and paleontology of. 2. 7 
VAUGHN. 46. 

See also Metallography, Mineralogy, 
Paleontology, Petrology and Vol- 
canology. 

Geophysics. §American Geophysical Un- 
ion, organization of. 337. 
Earth, internal constitution of. 

TER D. LAMBERT. 122. 
tEarth, the nature of the interior of. 
L. H. Apams. 498. 

tEarthquakes and elastic properties 
of the earth. E. D. Wii.LiaMson. 
498. 

Hydrology. *Floods of January, 1916, 
in southern California. H. D. 
McG.iasHaN and F. C. EBERT. 
473. 

*Ground water in Reese River Basin 
and adjacent parts of Humboldt 
River Basin, Nevada. GERALD A. 
Warinc. 473. 

*Ground water in the San Jacinto 
and Temecula Basins, California. 
GERALD A. WARING. 472. 

Ichthyology. Fish fauna of the Cor- 
dillera of Bogota. Cart H. E1cEN- 
MANN. 460. 

TtObnoxious fishes, keeping them out 
of Yellowstone Park. H.M. Smits. 
584. 

{Trout, food and parasitism of native 
and introduced in Yellowstone Park. 
H. M. Smita. 584. 

{Trout of the Great West. 
KENDALL. 581. 

Yellowstone Park, maintaining fish 
supply in. H.M.Smirx. 584. 

Inorganic Chemistry. ‘*Relations be- 
tween tridymite and cristobalite. 
CLARENCE N. FENNER. 44. 


WaL- 


Ww. C. 





SUBJECT INDEX 


*Gas analysis, applica- 
tion of the interferometer to. 
Juntus D. Epwarps. 415. 

Mammalogy. tBean mouse of Lewis 
and Clark, Maximilian and others. 
VERNON BaILeEy. 146. 

TElk of Jackson’s Hole. E. A. Goip- 
MAN. 586. 

tKangaroo rat in Arizona. 
Tayior. 586. 

?tKangaroo rats of our western desert, 
habitat and home life of. ERNEST 
THOMPSON SETON. 306. 

Mathematics. +Physics, conception of 
business of mathematical. R. C. 
ToumMaN. 275. 

Reciprocals, graphic method of plot- 
ting. F.E.Wricut. 185. 

Trigonometric computer, a. 
WrichT. 29. 

Metallography. *Aluminum and its light 
alloys with copper and magnesium, 
constitution and metallography of. 
P. D. Mgrica, R. G. WALTENBERG 
and J. R. Freeman. 416. 

*Platinum group, metals of—osmium, 
platinum, palladium, iridium, rho- 
dium, ruthenium, bibliography of. 
J. L. Howg and H.C. Hoxirz. 301. 

Meteorology. {Clouds and their sig- 
nificance. CHARLES F. BRookKs. 
396. 

Paradoxes, a bundle of meteorological. 
W. J. Humpmreys. 163. 

Solar radiation measurements for 
weather forecasting in Argentina, 
the use of. C. G. ABBorr. 226, 
7236. 

tTemperature, standard scale of. 
C. W. Warpner, E. F. MuELLER 
and P. D. Foote. 276. 

{tTemperatures, predicting minimum. 
J. WARREN SmiTH. 395. 

Weather forecasting in Argentina, the 
use of solar radiation measurements. 
C. G. ABBot. 226, [236. 

?Weather forecasting, use of solar 
variations in. C.F. Brooks. 241. 

See also Hydrology. 


Interferometry. 


W. P. 


F. E. 
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Mineralogy. Anthophyllite, optical 
properties of. N.L. Bowen. 411. 
Hausmannite in the Batesville Dis- 
trict, Arkansas. H. D. Miser and 
J.G. Famcump. 1. 

Sulfide minerals, the nomenclature and 
classification _ of. Epcar___—‘T. 
WHERRY. 487. 

Necrology. §BRASHEAR, JOHN ALFRED, 
311. Bruce, EuGENE SEWELL, 402. 
Bryan, ALBERT HucGuH, 150. 
CHAMBERS, W. E., 246. Cwap- 
MAN, ROBERT HOLLISTER, 115. 
CHURCHILL, WILLIAM, 402. CorF- 
MAN, WILLIAM Bay L&s, 215. ELuis, 
ARTHUR JACKSON, 450. Faxon, 
Watrer, 450. Gorcas, WILLIAM 
CRAWFORD, 426. IppINGS, JOSEPH 
Paxson, 480. JENNINGS, HENNEN, 
216. LinDENKOBL, Henry, 247. 
Morsk&, Harmon NorTurvp, 503. 
Peary, RopertT Epwin, 184. 
PmLsBURY, JOHN E.iort, 84. 
Prrsson, Louis VALENTINE, 28. 
REED, R. LuTHerR, 340. Rocsrs, 
GAILLARD SHERBURNE, 28. _ SIN- 
CLAIR, CEPHAS HEMPSTONE, 384. 
SurFacE, HENRY Ear, 464. 
Tracy, SAMUEL MILLs, 480. Woop, 
NeEtson R. 600. 

Oceanography. *Physical characteristics 
of ocean depths. G. W. LITTLE- 
HALES. 80. 

Optics. Microscope, contrast  sensi- 
bility of the eye as a factor in the 
resolving power of the. F. E. 
Wricnur. 475. 

Ornithology. {Chesapeake Bay, some 
birds of. Wrt11aAM PatmMEerR. 305. 

*Diving birds, order Pygopodes, life 
histories of North American. A. C. 
Bent. 203. 

*Glacier National Park, birds of. 
FLORENCE MERRIAM BalLEy. 204. 

*Hedymeles melanocephalus, geograph- 
ical races of. H. C. OBER- 
HOLSER. 206. 

*Lead poisoning in waterfowl. 
ANDER WETMORE. 202. 


ALEX- 
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purple, roost in City of 
H. C. OBERHOLSER. 


*Martin, 
Washington. 
207. 

*Mutanda ornithologica VII. 
OBERHOLSER. 205. 

*Nicobar megapode, Megapodius nico- 
bariensis, races of. H. C. OBER- 
HOLSER. 206. 

*North American birds, 
H. C. OBERHOLSER. 205. 

Pelicans in Yellowstone Park. H. 
M. Smith 6584. 

*Passerculus rostratus, revision of 
subspecies of. H. C. OBERHOLSER. 
202. 

*Pygopodes, order, life histories of 
North American diving birds. A. 
C. Bent. 203. 

*Redwinged blackbird, description of 
a new, from Texas. H. C. OBErR- 
HOLSER. 207. 

*Sieberositta, status of the subgenus. 
H.C. OBERHOLSER. 207. 


H. C- 


notes on. 


*Sumatra, notes on Dr. W. L. Abbott’s 


second collection of birds from 
Simalur Island. H.C. OBERHOLSER. 
204. 
*Washington region (birds of). H. 
C. OBERHOLSER. 206. 
*Waterfowl, lead poisoning in. 
ANDER WETMORE. 202. 
*Winter birds of East Goose Creek, 
Florida. R.W.Wru.tams. 205. 
Paleontology. *Bryozoa, fossil, from West 
Indies. FERDINAND CANN and Ray 
S. BassLer. 46. 
*Eocene flora from Trans-Pecos, Texas 
E. W. Berry. 328. 
*Foraminifera, fossil, from West In- 
dies. J. A. Cusuman. 46. 
Foraminiferal fauna of the Byram 
calcareous marl, some relationships 
of the. J.A.CusHMaNn. 198. 
*Jurassic ammonites of the genera 
Quenstedticeras, Cardioceras and 
Amoeboceras, family Cardiocerati- 
dae, some American. JOHN B. REE- 
SIDE. 327. 


ALEX- 
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*Mesozoic and Cenozoic plants of 
North America, Catalogue of. F. 
H. KNOWLTON. 273. 

*Mollusks, tertiary, from the Lee- 
ward Islands and Cuba. C. W. 
Cooke. 46. 

*Pliocene and Pleistocene fossils from 
the Arctic coast of Alaska and the 
auriferous beaches of Nome, Alaska. 
W. H. Day. 327. 

§Stenomylus gracilis, 
camel. 81. 

*West Indies, contribution to geology 
and paleontology of. <.:. We 
VAUGHN. 46. 

See also Geology. 

Petrography. Italite: a new leucite 
rock. HEnry S. WASHINGTON. 270. 

Meteorite, iron, found at Yenberrie, 
Northern Territory of Australia. 
Joun C. H. Mincaye. 314. Cor- 
rection, 597. 

Physical Chemistry. “Bucher process, 
equilibrium studies upon. J. B. 
FreRrGuSON and P. D. V. MANNING. 
79. 

*Hydrogen ion concentration in dry 
cells. H. D. Hoiuer and L. M. 
Ritcuig. 300. 

Indigo and indigo white, reduction 
potentials of mixtures of. W. 
MANSFIELD CLARK. 255. 

*“Tnversion,” the term. J. B. Frr- 
GUSON. 209. 

Methylene blue and methylene white, 
reduction potentials of mixtures 
of. W. MANSFIELD CLARK. 255. 

*Thermionic amplifier, application of 
the, to conductivity measurements. 
L. H. Apams. 79. 

Physics. *Aluminum, preparation and 
reflective properties of some alloys 
of, with magnesium and with zinc. 
R. G. WALTENBERG and W. W. 
CoBLENZ. 302. 

?Ballistic phenomena on a battle- 
ship, methods of measuring. H. L. 
Curtis, R. C. Duncan and H. H. 
Moore. 180. 
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}Calibration of precision end gages. 
H. G. Boyp and C. G. PETERs. 
526. 

Cathetometer, a simple substitute 
for. J.B. FeRGuson. 285. 

Contrast sensibility of theeye. ENocn 
Karrer and E. P. T. Tynpa.v. 
325 

+Contrast sensibility of the eye as a 
factor in the resolving power of the 
microscope. F. E. Wricur. 475. 

{Contrast sensibility of the eye under 
low illumination. ENocH KARRER. 
475. 

{Diffusion of light along a search- 
light beam. ENocH KaARRER. 475. 

*Dilatometer, a new interferential. 
IRWIN G. Priest. 324. 

tIonization and resonance potentials 
for electrons in vapors of lead and 
calcium. F. IL. Monier, Pavur 
D. Foorg and H. F. Stimson. 
179, *324. 

*Mathematical physics, conception of 
the business of. R. C. ToLman. 
275. 

*Reflecting power of stellite and lac- 
quered silver. W.W. CoBLENTz and 
H. KawLerR. 22. 

*Solidification points, standardized 
method for the determination of, 
especially of naphthalene and paraf- 
fn. R. M. WirrHetm and J. L. 
FINKELSTEIN. 42. 

*Spectral photoelectric sensitivity of 
silver sulphide and other substances. 
W. W. CoBLenz and H. KAHLER. 
43. 

{Spectro-photoelectrical sensitivity in 
solids. W.W.CoBLENz. 524. 

*Sulphur boiling point, standardiza- 
tion of. E. F. Muevver and H. A. 
BuRGESS. 42. 

*Thermocouples, tables and curves 
for use in measuring temperatures 
with. Leason H. Apams. 43. 

Thermostats, methods of increasing 
the precision of. WaLTer P. 
WuitEe. 429. 
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Plant Pathology. 
pathology in, ‘in recent 
F. Koipin Ravn. 4502. 
Radiotelegraphy. ‘*Airplane 
constants. J. M. Cork. 
Beat reception, notes on. L. W. 
Austin and W. F. Grimes. 174. 
Musical reception with continuous 
waves without local oscillation. 
L. W. Austin. 223. 
Transmitter, an ‘electron-tube, of 
completely modulated waves. LEwis 
M. Huw. 316. 
Science, General. §Board of Surveys 
and Maps. 82, 115. 
§Congress, matters of scientific in- 
terest in. 54, 148, 243, 398, 423. 
§Scientific notes and news. 27, 54, 
81, 115, 148, 183, 213, 243, 283, 
311, 337, 383, 398, 423, 449, 503, 
587, 599. 
§Surveys and maps, Board of. 245. 
§Surveys and Maps, Federal Board 
of. 213, 245 
Scientific Research. Economic impor- 
tance of the scientific work of the 
Government. Epwarp B. Rosa. 
341. 
Sociology. 


plant 
years. 


+Denmark, 


antenna 
474. 


tChild welfare work, na- 
tional importance of. ARTHUR 
NEWSHOLME. 394. 

Spectroscopy. *Wave lengths in the 
spectra of krypton and xenon, 
measurement of. Pau, W. MEgr- 
RILL. 44. 

Technology. *Cement for spark plugs. 
Homer F. Statzey. 302. 

*Clays, properties of American bond 
and their use in graphite crucibles 
and glass pots. A. V. BLEININGER. 
328. 

tHypersensitizing commercial pan- 
chromatic plates. S. M. Burxa. 
525. 

*Leather, sole, effects of glucose 
and salts on wearing quality of. 
P. L. Wormizy, R. C. BowKkeEr, 
R. W. Hart, L. M. WuitmMoreE and 
J. B. CuHurcunm.. 178. 
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*Steel, location of flaws in rifle- 
barrel, by magnetic analysis. R. 
L. Sanrorp and Wurm B. 
KOUWENHOVEN. 329. 

*Viscosimeter, the MacMichael tor- 
sional. Wrnstow H. HERSCHEL. 
574. 

Thermochemisiry. Tonization of vapors 
of certain compounds, the thermo- 
chemistry of. Pau, D. Foore 
and F.L. Mofier. 4365. 

Volcanology. tJava, volcanoes of. W. 
VAN BEMMELEN. 576. 

*Kilauea, composition of gases of. E. 
T. SHEPHERD. 23. 

Zoology. Bulimulus, on relations of 
sectional groups of, of subgenus 


Naesioius Albers. W. H. Datu. 
117. : 

{tChelonians, observation on cervical 
region of spine in. R. W. Suvu- 
FELDT. 6581. 

Fish fauna of the Cordillera of 
Bogota. Cart H. EIGENMANN. 
460. 

tLobster, spiny, life history of. D. 
R. CRawForp. 578. 

TtMoloch lizard from Australia. R. 
W. SHuFetpr. 579. 

TMt. Rainier National Park, birds and 
mammals of. W.P. Tayior. 578. 

?Poison gas detector and how it was 
discovered. Pavut, Bartscu. 309. 








